Petroleum and natural gas are currently the most important sources of energy, supplying approximately 80 percent of Europe's requirements. It i s thus appropriate that technologists devote attention to the essential problems of petroleum recovery, transport, and processing. Since 1943, in Germany this has been done at the Institute for Petroleum and Natural Gas Research (lfE), presently located in the small university town of Clausthai-Zellerfeld.
The 87-member institute is small by international standards and therefore cannot cover every area related to petroleum technology. Prof. Kessel, who has been the lfE Director since 1986, has focused the institute on certain areas: "We concentrate on tertiary petroleum recovery as well as the processing and uses of especially heavy fractions, which precipitate as bitumen during distillation. Our research activities are thus primarily material specific and therefore are based in many respects on rheological problems. However, natural gas is receiving increasing attention in our institute." Petroleum and natural gas reserves are finite and the time will ultimately come when the demand exceeds the available supply. It is disappointing that currently only one-third of the original capacity of the average oil field is extracted. This is the result of the high capillary forces in the predominately porous rock within the reservoir, as well as the large viscosity difference between flood water and the heavy components of the oil. In tertiary recovery, which is still in the research stage, the flood water is modified with tensides or polymers; these additives are intended to dissolve oil from the porous rock and thicken the injected water.
"Tertiary oil recovery offers new, promising possi bilities to increase oil recovery yields above 40 %," according to Prof. Kessel. As a trained geophysicist, Prof. Kessel is well qualified to describe some of the problems that must be addressed: "Each deposit is configured differently. For instance, from a geo logical perspective, one must determine the porosity, permeability, and wetting properties of the deposit. The composition of the oil and minimization of surface tension via modifiers also play an important role." it is here that rheological problems are encountered. For instance, the viscosity behavior of the reservoir fluids and of the aqueous polymer solution that is pumped into the borehole has considerable influence on the extraction process. Dr. Meyn, who is head of the Petroleum/ Natural Gas Department, provides additional details: "In most reservoirs, the physical conditions of pressure and temperature that exist make realistic experiments in the laboratory very difficult. Thus, we must design and build our own high pressure capillary viscometers. In addition, we are dealing with the rheology of chemically undefined systems, because underground petroleum is filled with impurities and an exact chemical analysis is therefore seldom obtainable. By using pseudo-components we attempt to obtain an approximation, but it is difficult to uncover systematic dependencies. Presently, we can only use in-situ rheological tools and extrapolatable rheological models to give reliable data on fluid properties to the technologist in the field."
Of particular interest is the rheology of natural gas in the subpermeable rock of deep underground gas deposits. Here, the lfE takes into account the increasing importance of natural gas. Another major area of investigation is the rheology of heavy distillation residues, bitumen and asphalts. For improved pro cessing of these heavy oils, a better understanding of how the viscosity depends on molecular weight, structure, and elemental composition is required. Here again, results are material specific and systematic dependencies are difficult to find.
"The lfE conducts applications oriented, material specific fundamental research," says Prof. Kessel. "That includes consulting and technical service for extraction problems and treatment of petroleum products. Therefore, close cooperation with the German petroleum industry is very important for us. International collaboration with other research institutes is however, also highly valued. Of particular note is our cooperation with the lnstitut Francais du Petrole in Paris as well as European Union Projects with Senter lndustrieforsking in Oslo and Delft University in Holland."
Despite the importance of petroleum and natural gas as an energy source, the future for lfE is uncertain. Several projects could not be continued due to funding constraints. Among these is a project to investigate the interfacial rheology of heavy and polar oils. Also, a German Scientific Advisory committee recently examined lfE programs and issued a negative assess ment. This assessment could result in removal of the lfE from the so-called "Blue List" and force it to operate as a "non-university" institute, which would also mean the loss of government funding. A final political decision about the future of the institute has not yet been made. For those interested in the rheology of petroleum and natural gas, a favorable in the rheology of petroleum and natural gas, a favorable ruling on the institute's future is of course highly desired.
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